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^M1§>711^ ^ 3-7] 9\ if 711 « 7l-Xl^ 3:^ ^JE^ ^3}- # ^ ^ 

S3)-7l ^ #7l 2:^-7l# ol-g-§>^ Aj ^ T^jfl 

£ ^3<M*r, xp^is ^g-s] m^f-; 7p^lS. ol-o]xH, 

^ -i*ls|*r s]^-; AA vfl^ # 7 1 ifl^ofl ^s. 

AA^r nfl*ls|*r #7i ifl^ ^^H^f sq^- 

A}o]6\] ^H 0 V^O.S *)^d 7>^*>7ll ^l^^r ^ #7l S^l H£\ <U 

T^l^ # 7 ] 57^0} ^^^jrofl o}^ ^^m^ofl Sl«fl #71 tfl^f ^X^^ 
<2^ Aj-oloflAi ^^=0.5. ^ ^TsRr til7p^lSl 7}^7}^r 

2^-71 7> 

3^&, #71 7F^}ol Hf^oll c^S)^, Aj-7] 7^7.H1 3 «ti ^ 
^ *IR 7fl^- ^S^Rr ^ 2# X^§Rr ^7] 71- *fl^ 



70-3 



£ 2a 
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^}7}&l^ <>l-g-?t % °l-g-?r ^>^:7l {Electro-Magnetic Force 

driving Actuator and Circuit Breaker using the same} 

<1> £ la^r ^Hfl^l ^ ^Jr tg-^ ^7l# H^l^i Ji^^r ^ 

<2> £ lb^r £ la°11 £^1^ * r W# 4^JL #b1HH 4M1§>711 iL^^r S-rflH 

<3> £ 2a^r iHgsl yV^-^jft ^i^Al^oil Ji<^-^ # 

<4> £ 2b^r £ 2a^l A-A 

<5> £ 3a vfl^l £ 3c^r £ ^l^HH S^My} ^71*1 

M-Hf^ir ^i^-S-Ai, ^7l7> 36H^>Bfloll^ ^^"Bfl, 7 fl^>BflS. ^SfS]^ 

<6> SL 4^ y}^^ ^12^^1 ^Hl ^ ^}7}s] Ji<*|^ <g 

<?> 51 5a ^ £ 5b^r AA ^ ^12^7.1^011 rcf^ S^-7l*l =^^$L±_%^ 

-e_°i^r^r s^l^f. 
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<9> £ 7a £ 7d^r *fl2^HH ^ ^^4/^# 

<io> J£ 8a ^ £ 8b^r ^ ^ ^12^HH ^ S^H^ ^1,2 7p^j ^ 

<11> £1 9a ^ 51 9b^r ^12^^1^011 rt)-^ 2l^7}7} afll,2 *H ^ 

<12> £ 10a ^ £ lOb^r AA *H3^HH S^S] ^ 

<13> <JE^ Jf^ofl nfl?t ^151 

<i4> 2 : -g-71 10 : ^l-^^f 

<15> 11 : Jl^ ^1-3. ^^^} 12 : 31^ ^#*> 

<i6> 13 : 14 : jL^j 

<n> 15 : *l*ltfl 16 : <^A 

<is> 17 : ^"71^ 18 : ^-S. 

<19> 21 : 7\^r 22 : 7>^ ^^A 

<20> 23 : t# 24 : 3}-^ 
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<2i> 25 : 22]- SB 100 : 2^71 

<22> 110 : tfl^f- 120 : ^ 

<23> 130 : ifl^ ^t^H 132 : ^t^H 

<24> 140 : S<H 142 : ^l-S^^d 

<25> 150 : 7^7} 152 : 7>^-$ 

<26> 154 : o]2^^ 156 : <gzj^ 

<2?> 158 : <S^^: 160 : afll 

<28> 162 : ^12 170 : ^ 

<29> 180 : ^Hr^r^ 

<30> 200,300 : 210,310 : «>r] 

<3i> 211 : ^h] 220 : ifl^ ^t^H 

<32> 230 : ^t^H} 240 : 7>^7> 

<33> 241 : 3.<£ 242 : *m*HJS|) *g 

<34> 243 : ^I27pjxfl *g 244 : ^<£*fl *H?-3! 

<35> 251 : *fllifl^ ^^7]-^ 252 : ^ll^l# M.3i ^^-7}^ 

<36> 255 : ^12^# 12 'St^H 256 : ^12^^ IS ^*H4 

<37> 261 : *fllS3r# 262 : ^12&$ 

<38> 271,272 : 281,282,321,322 : T-l^tfl 

<39> 281a, 321a : 
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<40> 300a, 300b, 300c, 300d : S^Hf 

<41> £ ^ Tfl^f-ofl 2,^7] ^ ^7l<fl ^ ?AS?-S.*], JJl 

^Ml^>7ll^ ^ 3.7] Sq- -EfTlll- 7>Xl^Ai ^Sl^r ^tflgj- ^ 

<42> ^71^ ^^15.^ n^^l ^l^H, ^ Tfl^l 31^- 

^m^H 7« % ^ ^53 71 7l(^-§»l- iLJlW. 
<43> ^^7]^, ^S/^<S nfl^M t4e} ^^7l(VCB: Vacuum Circuit 

Breaker), ^V^^l (0CB:0i 1 Circuit Breaker), 7>i ^V^3:7] (GCB : Gas Circuit 

Breaker) 

<44 > y\ ai^j- ^fr-S ^h^:^- ¥ ^ 1M9*)-^ ^>H.(Arc) 

Tt ^S(^^:Extinguishing)§H d > . 4 v 7l 7 r i ^^71^ 6 >H.# =£JL§Kr a o f 
Ajoll tc rS+ ^1, 4^ y o v ^ (Puffer type), S^e] o>a. :£Jr ^(Rotating 

arc type), ^S. y c v ^] (Thermal expansion type), ^S. y o v ^] (Hybrid 
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extinction type) f AS ^r-ff-^lT^. 

<45> ^5.^ £ la ^ £ lb^l^r *}t£7)^ ^7} A 3) y o V ^ 7>i ^^71 

<46> « 0 V ^ *}t£7}^ SF6 7hi(6#S)-fr%, ^1§> 7}^'S. W) 

1- ^S/^<a cfl^S §H, tS SJl^^^ 72.5kV^R 1 ") 

<47> £ la 5 £ lb^fl w>sq- 7=^1 , af^ ^jr w 0 v^i 7 j_^ ^j-^7] , cfl^-s]- 

(50)5. ^5]^ $1^-. 
<48> #7] ^KHKlOxr Jl^Y^- 7l^JfS ol^O^H, ^a-c^l SF6 7}i7f 

<49 > ^-71 ^KHKioHl &<>H3 -a^^Hr, ji^ o>a. ^^xKii)^ 51x3 

7>(12)# ^l§Kr ^^(13), 31^ 3)^(14), ^1x1^(15) ^ ^1^1^7> 

(16) ^ 

<50> #7] ^KHfClOH SI^A^ 7h^ir, 7>^ c> 3 ^^>(21), 7>^ 

7>(22), ^<?1^#(23), ^5lc1(24) ^ ^ JL3(25)€- ^l^pcf. 

<51> ^7} S3]- S.H.(25)^l^r 4>7l 3:^7](50)S] ^Hf S.H-(51)7> 

5U*4. >8-7l ^<?i S^ (25)^1^ #71 7>^ a}H. ^^xK21), 7}^ ^ 

#7}(22), ^^#(23) ^ (24)71- 
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<52> ttl-BH, ^71(50)7} ^5)^ ^7] 3^- SH(51)«11 ^ §fl 3- 7 ] ^ 

S3}- S.H(25)7> ^l^W. oH*l, ^7} 2:3)- 33(25)5} o]^o]l rtj-^ ^>7l 

o}3 3#*K21), 7 ^ ^#7>(22), ^<S2#(23) ^ 4^ ^^(24)7> <g 

^ ^ #ff-« 711 

Bfl)6fl i^Rr 3^ ^1^7> Jl3t11 5]^, ^ JI^ ^^l ^ti 2*)-7l (50)7> 3^- 

slcf. 33^, £ lb<*l| 2^-71(50)^1 ^ft -3-71 3^- S3 

(51)7> ^xlTll 5)31, 3^- 33(51)-^r ^ 27}- 5.3(25)* ^7l?H 
7-}, Jl-§ c>3 ^ix>(ll)S.^-Bl 3-3. ^^].(21)7> ^Sl5l31, JL^ ^#7} 

(12)33"^ 71-3 ^^^ K 22)7> ^-Sl€^. 

<55> o]&} 3^ ^Jelu-l(24)ir 3^ s} 2^.(14)°11 tfl^)-*^ ^"7} 

*H 3}-3l 3elu}(24) ifl^f^ 3J3j 7>2# ^^171^. =£JL^ 7>2^ 3 

71^(17)51- 3-3(18)«- 3-3§>°i c lbofl ^ « c v ^33 ^-#51^ 3^ o}3. 

^}#7>( 11)5}- 7>3- o}a. ^#7K21) A>o]6|) tg^S^ c>3 t5}ap}f 2^31 3 1 ! 
^7} ^°1 <>l3-^l7ll ^(7fl33Bfl). 

<56> o)2). *}t£7W SH^, 37^^-3 ^>rl§>Jl 37>5l ^3- Al^Sj-T]] 

S)^-S>7l ^Sfl^3 7fl3 ^Tl-o} Jl^o.5. ols^^ 0> W> n^rfl, o}=l 
5} |^jo S 7 fl^- 713-3- ^B}3 74^35.3 337f sj-^^1 o]^^ 
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B.S. ^#*r u}9}- y^o] ^jr 7>^# ^A>S1] ^ ^o]cf. tr)-^, ^^-71 

(50)^ dhjL 7l-^# <&%rX\7]7] 3^ ^ ^f, ^r^ ^^^(24)* JL^ ^^(14)^1 

71(50)^1^ c|^r €■ ^ €• #£7> A^sl^r ^^m. 
<58> #<^, JL^Va^L^C^-^^S., 365kv ^l^)-§- ^7l^, 7fl^f 

7i^-(SL : Stroke Length) °1 250mm ^S. $5L, 45ms( , Hsl s)5rJl §>^r ^1 

3*1 vfl^l ^5.^- ^ $1* ^3E.S1 €• ^ €• ^r£# A^W. 

<59> ^*fl 5L<&/3i5L<£-%- *}^7}d\]±r ^SL ft® S:^7}^} &® ^7]7\ A>-g-£)jl 

$l^f. =L^, S^7lir ^7] 7}712) l/3Sr ^5.5. 

J27H5I, -feiq-Bl-S] ^-fofl^ ojl- tfl^ ^ojofl SJ^&rH^ ^Jcf. 

ft. o]E^ -e-oj- 3^ ^ov S x}-7lir ^-51^31-^ ^ -fi-^7> ^ 

€ °J^7> $lcf. 2^, ol^c^^ olo^ 31 # # *>M"^ ^ 

<60> ^B\-X\ t A ^lt ^ ^ 2^-7l# tflx|^- ^ ^ S^7l# 7fl#§>7l 

oil ) , SLEi = ^olti_(5LBl# °]^-is}<s\ ^^Sr^SLS. &&*]^ 

^ Aji^), PMA 2:^71 (Permanent Magnetic Actuator, ^t^H}^ 2?)- 

7l)7> tflaajo S 7>-g-5|jl 01 Cf. 
<61> nsiM-, ^71 2^71^ iH^f ^^l^i A o V 3HH €-8.** «fl ZL <& 
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<62> ^-7} SL^B-^-o]^^ ^^-oltj- -fj-'SMl tijsflA^ xflS Bl-g-o] X^^JI S> 

S^r A>-g-o] 7}-^§>q- Jl^cm- ^JL^oflA^ Aji^- ^§}.7l c^x}. 

<63> AJ-71 PMA S^-7]^, ^^xHoflA-i Tg^S^ x^o] ^ 5I<|3 6{| *3 

^AlTj 7±7l)S. ^V^H ^Sfl 7}^}7} %-^5\5L^ ^ ^ o] ^ . tt)-^ , pfl 

7lcfl%> ^ ol^ ^o] o X o] ^^-g- ^71 -g- S^7l^Ai rtro] A}-g- 

<64> 325] 1^, A J"7l* PMA S^7lir, ^^P-7>^o]lAl ^^5]^ 7>|-7j]^ 1g 2f 

7Rr ^5.(Path)# ^p^K^Al)^. n}fo1 ^o) ^ ^n> o^gl-, 7j-^5l^ 7>^- 
7} SEtt 7>>Aj^ S ojs^^ $l^o>n> ^J-rf. u^-SfAi, ^ ^-^o] ^Cfl5]^ 
6\] ^ ^ ^ US ^^l^r ^ 7]- 711 # ^SAl^6> is}5L, 3. 7> 71171- X 

mA>7l3E3Hl-Efl : 7>Aj^S.ol Ol^ ^5. 7>7lSl-7> # *J Ej ^ Zl ojAj- ^ 7]) 

7\7}^7\ ^S\7] ^ '7}7]g.^n<<*\] °]S-7\] $\3L, 7}7] g.^^ *\] *] ^ 
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^.6fl ^^Hoj ^^^Vq-o] ^ 31^^14 3,3L<&-%- ^7l<^l ^-g-^Cll *b 7)}7\ 

<65> <^1# #<^, 7fl^- 7i^-o] 20mm ^£ £]^r ^^-g- *\t&7]°\ 2:^7]°\] PMA# 3 

^-% v ^-r-, ^SHS. H.71 (71-5. XAjlSX ^})7} 200X250xl00mm7l- ^B-S., 

-^Tll^S 10kg o]>y- M-7>7fl ^BH, ^l^^- PMA a^7l7f SJl^l A> 

«fl°fl*r 32 37l7> oj-^ altfl«fl^o> Sj-Jl, JfTflS -f*-<£ 3^r ^ til 
Sfl M 3 M-71-H, ^ til-g-H ^7V§M1 n^7l tlfl^l, o>^^i^ 

PMA 2:3)"7l# Jl^^lM- SJL'M *l~g-^: ^S>J1 $1t4. 

I« *1 °1^3.7> ^ 71^^ 

m ^7>7l^# ol^-*V 2.^-71 # 7 1 ^^lS -f 

^<?J-8-^.S.S. *l"g-^ ^ $l^r ^71 # ^ ^§Kr ?H1 

^^15. ol^^^ ^S; 7p^|5. ^l^xluj, >8-7l ifl^3Z|. ol s^ 

^"71 ifl^S^-Bi «>7J ^ 9}^rSL5L ?>3# -frx]^ ^^l£l^r 

^71 ifl^ ^l^Jzf 4 V 7l Sq^f-Sl ifl^ofl ^§><*| A-15. ^ 7>^^ y ti*l^ 
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^ 7>^§l-7ll -g^^r 3<H; ^ S^l ^ H^-^l ^, 

3^1 ^^-7> ^S\k=r ^-f -8-71 <8^-*HH ^ A J"7l 2°^ 

^^SL^l ^Ht^H Aj-71 ifl^ <8^v<H^ <^ A>c,]o1lAi 

<68> ojsj. ^ ^n^Ai^ofl s]-^ s^7i^, ^t^HH ^l*v ^Hi^- 

<69> A o V 7lt!r £ ^ll^AH^Il 2:^-7] ofl , A o V 7l U] Xpj xfl o] 7 ]-^ 

^«oH^S ^ 7>^§>7ll ^1^ 7]-^; ^ ^7} ifl^f-S] Ui\^o\] 

^Tioj^ol 7}^}A] i§*l^ US] <U^7} Aj- 7 ) 7}^o\) ^B\o]^\ Aj- 

71 71-^^1 2]f5fl ^ o^^S- jx^o^ ^ ^cj-. 

<70> A o V 7lt!r £ ^l^AHloll ^.^ofl^ ^TSflS. ^l^M^H, A J"7l 

ifl^- €W 7H1^1 -fr^Rr ^11,2^^- 

<7i> £ ^ofl ^71^, 7p^lS ol-olxl x>^^S 

0 l-¥-<H*H, ^-7] ^7j.g- c]s^ ^ ^o^Jf^ tiVTi a c v^ <q^o.s <U 

xjs. 7i74# ^i§h yfl^lsl^ ^ <g^-7> 
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<^*H A 1-°H1 ^"o V *^S ^ ^l^l 7^*1-711 ^l^ 2°,]; <%7] 

=^A^°\} ^ ^7l s^^i ^^-^£^1 51^ ^^W^^ll -8-71 

^ #7l 7>^X>5l Ef^ofl <?i^5l^^, ^-71 7>^.XH1 ^ 

<72> >8-7l *V £ ^^11 SU^H, ^71 7>^7>Sl 7^ ^ °1 ¥ t 

v] 7 } Xl^ JjL^ofl ^*Kr $3r^## ^*l*Hr ^^l^Kh 

<73> A o l- 7 l .g^^o. OT-^ s ^ ^H^^-S °1^<H^ 

<74> ^ ^^1 ^2^AHlo]l rt)-S 2^71 ^, iflJfofl ^^^«1 ^tf|7> & 

*r 7p^^ i^t); #7] v}t)2H tfl^-ofl tiV7jH 0 V^o. S H 3j #3 ^l^H ¥ 

7^ AV 7l ^s. ifl^ A}o]6\} ^«j-^O.S ^ 7 >^§> 

Til ^l^M, ^>7l S<a°ll ^7> ^g-£lir Tj-f ^>7l ^z}^ J# 7 ] ^ 

^*HH o]^ ^7} 5L<£2\ ^^S.^ o^*V ^7>til;^:^Cll $\ sfl #7l ^ 

# ^^7H^4 ^T 1 ^ A>o]o]lA-l ^« c V^O.S ^ £^Rr 7>^7># 

<75> ^71* ^ ^^^1 ^12^HH S3J-7H1 ^O^, #71 ifl,-^ ^^-7} 

7H^i ^ oicf. 
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<76> <^A*\, *fllvfl,<^ 12 ^2ifl,^^- i2 ^^H^l ^ 

<77> A o V 7l«]r *j|2^*H°1| S7]-7l^ <H^, ^7l 

<so> A o v 7i«i: ^ ^2^^Hofl 5^7i<>ii 9.1°] *\, A^A$\ 

7 >^7> o) ^y^hi ^11,2^^01 -a^m ^ 

<8l> a o >71 ^11,2^^^ <&^? S<H ^l^-o]^ 9-M. 

<82> ^"71 ^1,2^^# ^H^^-S *fl-g-^ ^-Mtt, EL 

•a ^-71 <3^7H^ sq^ ^^^H *V°H «fl*l€ 

<83> A o V 7l*!r ^2^A]^o]l o]^ £^7H Sl 0 !^, A o V 7l 7>^7>5] ^T^^- 
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<85> ^ *fl3^HH S^7lir, 7pj^S °l^f-<H*l Z}*U{.o] Hj-t] 

s <a*<m^* ^i§h ^l^m ^ ^^-7^ ^ 

*H; €3r*§3 7>7^ ^"71 lfl# ^^57}. ^ ^^7}^ A>o]oH 

S 2]^ ol^ol 7>^§>7]1 ^lEM, ^7} 5L<Uo\] ^7} ^7} ^ 

A 0 > 7 1 c^^Alon ^ 7>7ll^ ^71 ^^SL^l S]^ xlx} 

l&^H ^7] ifl^ ^x}^ <g^-*H4 AVojoflA-] ^ £ 

¥o}~ 7\^7\; ^7] ^7fl^l 7>^X>oH <£^S\^ ^7^ ! ^ #7} Cf^7fl 

5] ^# i$MS. ^^Kr *l*ltfl# S^-W. 

*M 31 ^7} 2:^7}°) tK^flS] 7>^7H1 ^ ^ ^^ozf 7 flq- 

<88> <^A]ojll> 

<89> ^^fS.^ £ 2a ^ £ 2b^ ^- a}^*!; ^X|a|lofl rcj-^ S^-7l# q- 

^-^r ^°14. £ 2a°H^r 2^7} $\ =^^% ^£7^ ^}s\o] ojji, c 
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2b°fl^ £ 2a^l A-A ^^7} 91^. 
<90> 51 2a°lH SL^B] 55^ ^7)7} ^^}7] ^ ^ V 3K 31^-^)1- 

ifljl, ^S>\ 51^ ^7]7\ ^-$\ ^-Bfl(7fl^>Bfl)# M-Bf^flcf. 

<9i> 51 2a ^ £ 2b°11 55 a] si ^-o] , ofl tc^ S^7l(100)^r, 

5^71 (Electro-Magnetic Force driving Actuator : EMFA)51^i , vfl^f-CllO), 

(120), ifl,^ ^^7^(130,132), 51^(140) ^ 7l^7 r (150)# SW^. 
<92> ^-71 ifl^-(llO)^ ^(120)^ 7p^lS °l^f-<H*H, tilTj w o v^> o.^. <Q 

^7173^- ^553. Bfl5:l€l=r. 

<93> ^-71 ^ 5^7^(130)^ ^>7l tfl^(HO)^ ^^ofl ^is}^ ^}S\JL, ^7) 

«3^-*H(132)£: #71 ^^(120)^1 ^^^1 -£*1€**. A J"7l ifl 

# «S^-*H (130)3f ^^7^(132)^ til^w 0 V%lo.55 H^tr Tj-7^ ^}^}t\) 

<94> ^>7l 5LH(140)^, ^-7] ifl^ (130)^ sq^ ^^7^(132) A>o]^ 

^w^5L5L ^ ol^ol 7}^}7\) ^l€^f. °1S]«]- S<g (140)^^ ^-g^^id 
(142)^1 ^7} 

<95> 4>7l 7l^7}( 150)^ Bl^^flS. 6 l5^^^1^, =13] #7] 51 <H 

(140)ol -£*l^t]-. ttl-el-7-1, 4>7l 7>^7>(150)^, #71 S«g (140)^1 ^^7h 

, ^-71 ifl^- <3 5^7}^ (130)^ ^71 °J 5^7}^ (132)^11 ^ *1 '^MT^r # 

71 51^(140) #-fMI '^Tfl-ofl $]n ^Sl^r ^5L51 #7l °J ^7^ 

(130)31- ^^7^(132) A>o]oflA-l ^H}f5S ^ 
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<96> 51^ oil ^^91 ^HH °J.°H, #?1 7>^-*Kl50)fe 7^^(152) 

^ °l^^(154)^r S^-W. 

<97 > ^x|^o.S., #7} 7}^(152)^ #7l ifl^ ^^7H(130)^ ^ 

(132) A>o]oll Sjufj-^o.^ ^ £^1 7}^}7\] ^^m^. #7l 7>^-$K 152)31 <H 
^<=>ll^r #7l 140)<»1 ^H^M, #7] 51^(140)011 ^^-7> ^-^-S) ^ 

#7l 7^^(152)^ S < H( 140)2}- ^-QSLS. al-g °1¥^. 

<98> #7] ^^(154)^ #7l vfl^(llO)^ #Aloll ^l^l^l 7>^Sl7ll 

>£*l^c]-. ^.Alofl A o > 7 l ol^(i54)S] ojrj-w.^ #7l 71-^(152)^11 

<99> £ 2a°11 ^111 9X°)X\, #7l 7>^(152)4 ©1^^(154)^:, 

^(156)4 <£^(158H ^]sfl H^SHS 7>^t^-. 

<ioo> #7l ^^^(156)^ #71 7>^-«r(152)^.S.^-Bl rf^7fl <3#£M , #7l x}^ 

7fl^ ^^^(156) t=HM1 #71 ^^^(158)^1 ^^^h 

<101> #71 01^^(154)^ #7] <a^(158)5] ^#.5.5.^-^1 ^#^^^1 #71 ^ 

(110)31 ^^(^Al)oll ^o^o] 7 >^« #Efl5L #<^t}. 

<102> #71 ifl^-(HO)^ ^1^(120)^1 <£^f ^Jfoll^ ^11,2^^(160, 162) <>1 

T^l^h #7l ^11,2^^(160,162)^ ol^^xH, #7l tfl^(110)4 

51^(120)^1 t=H?-# ^f^S^ ^^(110)^1- 3^(120) A>©l6fl 7>^7> ^# 

§1 ^ 915L^ -frJESRr °1 ^^r, #7l ^^^(156)^ #7l *fl2 
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^^(162)^ ^7} <?!^^(158)^ Q^A. 

<103> o]«q- ^o] 0]^^^ £ yj-^o} 2:3)-7lfe, #efl^^ ^ ^^gr -§-§-*><^ ^ 

71 ^^H(130, 132)^1 S]tt X>711^ A J-7l 3<H(140) ^°11 ^Sfl l£ 

S^KEMFA)^. 

<104> £ 2a^ 3^*11 ^o] j s£ 7 ] 3:^-71(100)^ 3?J(140H ^ 

1- ^171-^, <#7] ^T^H (130, 132)*H ^ 3*J(140)Sl ^Hl S 

11(140)* ^-%°-S. ^^l^B^ ^°1 =1^) rtcQ, A J"7l 3*4(140)^1 

A J"7l 7}^7}( 150)^ ^-711 S^^S ol^T}. 

<i05> ^ajo.s., <#7] 3.^(140)^1 S. 2a*-l 3l-#^l *£^SlS. 

*3l^^, 3*J(140)*1 o>Bfl^°-5. ^S^Tf ^-711 S\3L, H 

o\] ^ 3*J(140) ^ 7^^(152)^ ^>5fl^o.s o^^. 

<106> ol^l- ^-ol 7 ]_^( 15 2)ol ol-ell2&o_ S ol^-^-ofl 145}- , 4>7l 71-^^(152)^1 

^€ °1^(154)*1 o^^o^ 01^21^, 51 2a*J 51^*11 5_X\Q ^ 

^Efl# -^-71 §1-711 

<107> A o V 7l5l- ^o) ol^ol^l tg-Tgo] S^-7l(100)ir, *^xH( 130 , 132) *H 

7>^l7> ^^5l^r ^Hl 911= 3?J(140)*ll X} 711*1 *| Z^^O. ^ ^B}^ 
Sr^SLS. <S^r ^Sl# 7^1^-. 

<108> ^ ^5flo^ Jf^o^ ^o] f *Jtil7]*l PMA S^l^r °J ^ 

7HH17.-1 #^£l^ 7} 711*1 ^aZf ^Ojoll ^# 1HH?1 xj- 711*1 ^SLsL 7}^ 
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A^t Ai^ois.^., AAA ^A^ *Hd*fls. A^ ^<H<>> ^ 

<io9> AA*\, €• s^HN* ^71 7l-«n^«H°> § > 

<^ ^7> ^ S fl^§>7l ^SH^r *H3*fl3 3.71 

# 3.711 3fl^<H<>) Sj-JLS.*!, S^"7l7> Ui-Ef til tfl Sflx]^ ^.^j) 7 > ^§>31, <^^7H 
3f S^-fMl 5!-^ ^71^51 afl^g-cfl ti>til3jl§>7ll A^ 

^ ^^?iq-ol 3. 37 ^ ^Jl^-g- ^7H1 ^-g-^r-H ^7ll7> <& A. 
<110> ^ ^-tgoj S ^-7lir #5fl^ -g-g-^ XH171- 

<H $l^r ^71^1 ^a-^. ^zj-^o.^. 7>^7>o]l tg a ( p = INT (j times 

B)d upsilonU:^^ ^ 7 1, B:AA$] ^7l)l- €el# 7>7^^. 

<H1> ^Sfl^l ^^HH o}^ 7>7llir 7d#* *H3*fl^ 1^ ^A]}7\ $ 

71 31, 7>^^5L7f ^q-TieH e ^4 ^-711 =L*\A , £r °ll ^1* 3^7j 

(100)^r, ^^x>^o]l o^sfl s<H(140) Jf£:°11 x>7ll7> ^^Hfe ^NHH , ri x> 
741 ^wj-^S. 3 11(140) ^ A^H^ ^^A^°] #efl n J^l 

^d\) eq^ ^til^^g- ol-g-§>Xl 51S.S. s<g (140)^1 *Sl^^r Ti^^l ^ol taj- 

S. ^SLS. A^^r Ali^ojcl-. AA*), 3^(140)^1 A^ ^°1 ^3^3, =1 
<112> ^7-1, 2:^-71(100)^17^ 3.^(140) ^l^Ml ^7>S] XJ-TflS. 
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Jf*Mr ^^51°ll ^ ^VW^H ^^}7\] v] 

*m ^ SSf^-^S €A SM, 3^(140)3 igo) 

#o\^5L, x}^o} X-fl7l# 3.711 §1-71 n> <5}i£ €■ ^ Si^S-S., 

^3}-7lSl 3.71^ ^-7ll# tfl^^^S- #<H $1711 ^l}. HHP-O] it^, a.7l^ JjL 

71H1 U1§11 nfl-f 3- ^ ^711 Sl^r ^^1^. 

<113> ^53, ^Hfl^l PMA S^-71^, 7>^7}5} ^(jL^7}) A>ol^ ^ofl -f^^ 

X>^^£7> ^£1^ SH^o) *Vt^. o]sl«t ^Hr^S!^ 7-1^^1 ^^cfl 

ti>til3ll§>7ll 5)5-3., 7^^5L# ^^7.1^^71 ^SflA^ ^ S^-ff- 

« *3^^<>> W. ^53, SH"^ ^, S7l ^*J- ^£7} ^Hl 
^M", ^ofl 2:^-71^, 3^(140)^1 3^-71- ^ ^^>^1 

5f*l ^x}ti]:l:^ol ^e^m-s.^. 2,71 4fE.7> nfl HB}s.JI t^W. 

<i!4> ^51^ £ 3a tfl*l £ 3c^r 4 v 7l* S^-711- Af-g-tb 

AjAHjofl rc(-s. ^7l*l ^-Aj^. q-i^iflfe ^^.S.^, 51 3a^m ^7l7> ^l^Hfl 
^ M-^^^r 51^°1, 51 3b oil ^^EflU i-M^tt 51^ °1 , 51 3c*fl*r 

7fl^- ^ £70 £H $|tl. 

<115> 51 la, lb ^ 51 2a, 2b«1M£|- ^<H*1; ^Aj^^ofl tflaj-o^ ^<H*V ^-Jl# 

<ii6> 51 3a vfl*l £ 3c°ll ^ ^1, £ ^1^ *K3:7H1 ^^a^, 

S^h 35(25)7} Aj-71^ 2^71(100)^ 7>^x>(150) ^r^-^l ^15.3 
3<H 91^. ^^M, ^71 S5(25)^r ^71 7>^XK150)^1 £^1 SlSfl 
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<117> ^^6.5., <#7] 24 3.51(25)21 <il^^r 4"7l 7>^>( 150)S] o]^ 

^(154) ^^1 ^(170)* ^-n $x^. 

<118> £ ^ A] ofl ofl ^7H1 -*7l *1<S 24 3.2^(25)2} 41-71 7}^-7.} 

(150)3 01^^(154) tfJf^, 51 3a vfl*l 51 3c<>11 517]^ 74^ , 
^-S. <3M ^51 f^ofl ^3.71^ ^ nfljflS. ^51 $1^. 

<119> ^Alofloll eqt& ^7H1 5U°H^ a o V 7 ] 7 ^^.( 150 )S] 7 fl-=* h o V^ 

ol^oj ^ 7f 51 JjL«.ofl ^^ct(180)# ^l^Kr 3^1 Hl-^Sl-rl-. ^-71 

2p§^#(180)£r 4-71 7>^7>(150)7> 7fl^ H o V ^^-S ^l^fe 5] 3 -f 7^7} 
(150)3 7>^(152)^1 ^12^^(162)^1 ^ 3^ ^^sfH « 

thi: 51^1 S.7l€ ^AHlsf ^o] ) 4-7I ^^^c]-(l80)^ t^fiH^ 

<120> 4-7]^- ^ Vo l ^^^l ^71 ir, ZLSi\ 2z^7] (100)7} £ *\}l^X\q]d\] 

S^7l(100)S ^l^^^l^-. 71-^71*1 Jg-X}6\] T^SflA-1^ £ l a 

^ 51 lbS °H ii 1 ^^, 2^71(100)21 tflSflT^ 51 2a ^ 51 

2b# °H ^^Sl^^-S-iS., ^^HH^r M^^r 1$)Z]i5}T&X\ 7}^} 

711 

<121> ^7-1, 51 3a°fl 517]^ %3} ^ ^^^^^ ^ ol ^ 0 -| Tg-^^ 

7^4" ^3 n^Hl ^Rr 314- ^^"7> jL=7fl 5]^, 2^71(100)3 5i^(140)oll 
^ff-7> TZ.ei'g, 51 3b«Hl 5171^ 74 2f Qo], ^92(140)3" 7l-g-*Kl50)7> 
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°l^£MSUi ^ ^ SJL(25)# ^7]7\] ^.A. u\A*\, 3-^ °}3. ^^xKlDS.^- 

2)7]- ^ig-^T}. ^.i^, ^ -M3il^(24)7> Jl^ 3)^S(14)ofl tfl%>§l-ir H o V ^^-S 
Hfs] >gfll3K24) 7>i# ^Al^Cf. oj ofl > ^JrAj 

7>i^ ^-7l^(17)Sf -frS.(18)« £:#S|<H jl^ o}=L 7>^ c> 

<122> o] JjL, 7 ].^.^( 150 )7> C]^r ^ S.H-(25)1- Dl^r ^71 7)1 £] 

13, S. 3c°11 S.*l€ ^ y^o] y s&^ig- 7 ^^ 7 } ^^c].. 

<123> °H, Aj- 7l 7l .^( 15 o)S] o]^ ^H*^, 7V^>(150)^ ^7f 

(180)^1 ^eH, *}*1^ ^HH^r 7>^7>(150) 

5] c]^ ^517]- 7J4=-S\B.S. 7]-^7>(150)^ 71-^(152)61 ^2^^(162)^1 ft*} 
*1 &7ll 

<I24> $^ aJt^ ^o], ^^;7l7> JL^^- *}^}3L ^7l°] ^<£* *\4- 

§1-711 $\^}7] ^*1H^ ^^O] Al7 J- TJflofl Sls^V ^ e ^ 

^Ol Bfl-f- 3- i^7lf §1-711 5^ ^l^. 

<125 > ^- #^*1 ^^H^, ^Hi^^H ^¥*Kr 2:^-71 (100)# 

^•til§>Jl Xp^l^l €A ^Sl^l, 

(140)^1 ^# #^1 ^H^uL, xl^o] ^7]= § j. 7l n> ^ ^ o. e 

^ #.2-5.5. n^l 371^ ^-Tll^l ^tflofl Ulsfl pfl-o 3. ^tfl# 
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<I26> J1^7l nfl^ofl , ^-71 «q- ^ 2:^-71(100)1" Af-g-^ £ ^ ^ ^T^lfe ^2fl 

6]| 3}-g-S}7l 365kv o]^ ^.g. jioy/^jiol *}t£7]°\)X] nfl-f 

^« *r ^1, S^HH ^3L 7>^# ^#^7171 ^ *V ^ # 

^flo)^ 7 >7^ ±_$J% 7^71 , ^} 7 Hfe 4^1 ^ $] 7}i diS.^ 7} 

r^HHJE nfl -f -f^* *r 

<i27> I£th £ ^ofl ^1*V ^7l^, S^^l ^ 2?§§M 3.71 ^ 

* ^ Jl^/SJl^-g- 7^71 ^ o^e}, ^«g--g-ofl£. 

^<3«1 ^ 371^1- ^-TllS. ^711 ^-g-%> ^ flTfl ^t}. 

<128> <>]<#<£[ $X°]*\^, 5L^o\] 5LAl^ sf^ ^Jl^g 7}^7lS HellS 

^^^^^m, ^ ^^^1 2^71^, ^ 7^71, o.^ 7>^7l, S-Blsl o} 

3. ^Jl y 0 V ^ ^7l, ±2 «j-^5l 7^71 , ^Jr Hh^S] ^^7l ^, 

€• ^4 e ^fHt -S-^Kr tflJf£-S| 7^7H1 ^711 ^ £31, 71 MS 

nfl-f 3.^5L ^^1^1-. 

<129> <-M^Hl 2> 

<130> ^^-S-Tg £- 4, 5. 5a ^ £- 5M1~ ^^1 ^12^^HH1 u}^ 2^717} 

2^1 5W. ^12^^HH1 ^ 2^-71 ±r ^i^ahhi u}^ xJxH ^ 

7l(EMFA)# MS 7}7j.tf. 

<131> 2. 4^1 3E.A1 € 3*2} ^1, £ ^^1 ^2^HH1 tfHE 2^7l(200)^r, vfl^f 

efl €^8^ %*\mi)7\ ^^S|<H 5U^ *H3*fl 4^(210)^, 4^(210)^1 ^ 
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Hi (211) tfl-M l^^f^.£ H^?!^ "S-^e-S. tfl 

# ^^H(220) ^ 5>]# (230)3]-, €«r^S] 51^(241)^ 7\A #7l 

^^^H(220)^l ^7^(230) Al-olofl ^«j-^o.S ^ o]^o] 7>^§>7ll € 

^lSl^r 71^7} (240)1- X^W. 

<132> #7l S^(241)^r 7\A^ 7}!§-7}(240)~, #7] 3^(241)^1 ^7} 

7j^- #7l <3^*H (220)31- #7l <8^*H(230)<>I| 5]*!: AA$\ #7l 5L 

^ (241) ^^FMl ^i^l^l ^sfl H^£]^r ^£.3. #71 vfl^ *S^H4 (220)^1- 

<133> #7l a>rl(210)^ #7l ifl.i^ (220,230) ^ 7^ 7} (240) 21 

^UuV^(210a)^- ^l2u>^(210b)S. ^sq^ ^£fl5. 

<13 4> £ ^A]<mofl ^o^, #7l 7!^7}(240)21 52.13 (241)^1 icHfefl^ 

3)3M§S1 ^llxp^l ^(242)3}- ^l2x>Aj ^(243)^1 #7l (241)4 *>4^ W M 

S- XI 4. #71 52. <H (241)31- ^11,24^^1 ^(242,243)^1 l^lSHcr #7l 

51^(241)31- xfll,2^H^l ^(242,243)# ^<S*ll Sj--f^(244) tflJfofl nfl^]^ ^ 
^€ ^ oirf. #71 ^11,2^^1 ^(242,243)^1 3.7}^]^ ^t 1 ^^ 
*^^^1 <4sl *r 5U4. °11«^, ^71*1 ^l^-#Efll- xl^o^ o.xl§> 

7H €J5-*t *^^3> 7flq-#Efl# Xl^^o.^. -fr^^H *Mofl 
^-ol $1^. ^ 

<135> #71 afll f 2 xfAj^j ^(242) (243) oil tfl-g-Sf-^ , #7l tfl.-S]^ 
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(220)(230)^] ^Jfoll^r AA %^$\ JiS (251, 252)^ xfl2 

iLS ^^^(255,256)^1 
<136> ^>7l *flnfl,<q^ ^^H(251,252)3f ^2ifl,^^- i2 

(255,256)^1 q-^^r ^-7) ^ ^^H(220)2f <3 (230)^1 ^tfl 

y o V %># W. =L^, ^l^fl,^^ 12 (251,252) Aj-oH #^§> 

^ ^ A o v 7 ] ^ 2 ifl,^^ <^^A>A4 (255,256) a>o]o]1 ^^^i^ 

5] «o V ^°l ^7] (220)3f ^ <^aH(230) 4 6 11 Ir^Rr 

o] « 0 >^2f tiVtfly]- ^l 1 ^. ^°l 7>^7>(240)7> 51 4^H ^]^SLS. 

o]^}^ A J-7l ^llifl,^^ ^.2 ^^7^(251,252)^1 ^1 «1 7}^] s£ 7 ] 
*fll*M^l ^(242)^1 4^51^ #7] 57^(241)^1 x}T£-S}K\iH-5L 
7>(240)7> %&rSLg. Aj-Bfl# Tfl^o.^. ^ ^711 ^cf. ^7fxls, 

#71 7l-^7>(240)7> 51 4^A] o>5fl^o_ S ol^§>^^- nfl, # 7 1 ^ 2 ^,^^ iL2 ^ 
f7p4 (251,252)o11 ^si 7>^ofl ^sfl ^>7l ^I27p^l ^(242)^1 #7l 3. 

<H(241H1 #^-3] ^t^e^ 7] .^^ ( 24o)7> o>efl^>.3. oi^^ Aj-Bfl^ 

<137> ^7lf 7>^7>(240)5l ^^(E.^ ^Jf)^ r}^7fl^l til^^l S3 = 

(271)71- <a^€^. nslJL, Aj-71 rf^7fl^l tilx^xfl 5.51(271) TEH^fe ^1^1 tfl 
(281)71- ^til^ ^ A d-7l ^1x1^(281)^1^ ^^^-(281a)7> ^^s\o] ojji, aj- 

7l «g^(281a)^^ ^(281bH ^^5|<H 5^. A o > 7 i o^^w.(281a)^r #7l ^ 
(281b)<^l Sl«ll *Kt7l<4 ^ s^Jfofl ^^^14. 
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<138> 7l-^-^>(240)^ Ef^(S.^>S- §>^)ofl£. tH-7fl<5] til^pj^l SH. 

(271)1- ^ nelJi, -8-71 ^711 3} til^p^l 5.3(272)31 ^efl^ 

^1^1^(282)71- ^ 
<139> 4 V 7l 7l-^K240)^ ^ H o V ^ °1¥ ^Hl A o V 7l 7F^}*1 ^^-7> ^(210)^1 

tt§l-^ «o V ^l*l-7l ^1§H 7l-^x>(240)^l °o^«-^o]l ^1,2^#^^ 

(261)(262)# ^ 5M. ^ ^HHl $.1^1, ^71 *fl 1,2^^(261) (26 

2)£r ^ ol^ol^ 4>7l ifl^ ^^-7^(220)^ 3}* ^W-l 

(230) A>olofl yfl^lslcf. 4>7l ^11,2^^(261) (262)^ ^Bflofln]- 

*r ?A£r ^>}^. ofl-l"g-«H , 2:3)-7l(100)Sl 51*^ °.oj- ^ ^ov rfl ^ - ^ *V 
^ &th £ ^AH1<4 TJ-cl a o v 7 ] y>cl (210)^1 iflJf^ -£*l5|*l ^>q§>ji y> 

Cl (210)^1 31*011 ^tr ol I ^ > 

<140> £ 5a ^ E 5b°ll^r £ 4^1 S^l^l ^^^s-o] ^1^1 ^1^-711 E^l^l 

<141> ^7-1, JE 5a^m H>cl(210), ^H,31# (220,230), 1^,31* 

JiS ^W-l (251,252) ^ ^12vH,31* (255,256)31 ^^o] q^o] 

5LX\S\o] H>rl(210)3l iflJfoflfe ^ft^^l ^131(211)71- ^^-S^. , ^ 

71 ^(211)^ vll^^(211a)2l- 3| (211b)* 7}&t\-. ^7} *}t\ (210) tfl^l € 
^^31 (211)31 ^7l ifl,3l* ^T^H (220,230) ^ 71-^7} (240) 31 2 

31§><^, ^-7] tal-rl(210)^r /HllH>rl(210a)5q- ^|2«M (210b)5. i-HfM^ *r $1 
rf. nslJi, ^>7l x-ll 2^(2 10b) 31 ^efl^o.^.^ ^ 231^^(262) 31 

70-28 



# W £^(212)°! ^€ *r 51^-. A o v 7l <^^(212)^ ^7] ^^^(262)^ 

Q°]7\ £ ^^Ml (210)3 M^-^l Cf^7fl 5} ^ 

(213)«m 3.3^(271)51 ^o]rf. 

<H2> 4 v 7l ^^H(220)4 3# ^^^(230)^ T^^oj s)-^-^ 

y o v %t ^r, ^tHI= ^^S. i5 £ s yfl^mrf. =L?)JL, ^11^,^^ as 
^(251,252)^1- ^12^,^1^ i2 ^ ^xf^j (255 , 256)3 4 v 7l ifl# <3^H 

(220)4 5]^ ^^H(230)^l ^4 tiltfl«o v ^S. nfl^mcl-. ^isltb 4,5^ ^ 

(220,230), ^1HH,^# Ji^E (251,252) ^ ^]2vfl,^# JiS 

4(255,256)^ ^^r£l^r 51^1 S|e>l $1^-4, tHr^S £ 

M«- 7^ ^ ^rf. 

<143> £ 5b°11^r 7^^(240)^1- ^11,2^^^(261)^1 ?J ^4 Vo l £^1^1^ 

$14. ^oj, a o >71 7 |.^ xK 240)ir 51^(241)4 ^11,2 *H3*fl *g 

(242)(243)°1 ^<a^ll §>-f^(244)<^l nflt]£M l^lsHS ^efl-t- 71-^4. #7l 
^ §>^(244)^r #4^-^ o]=o]^ ^ ojcf. o] ^ JjL f #7] ^(241)4 
1,2 ^(242) (243)^ ?J4H ^ofl 51 sfl s>-f^(244)^r Af^^^-o.^ 

Ti^l-Tll nfl^ ^ oil}. ZlClJl, ^"71 7^^(240)51 ^Jfofl^ x}^*V 
(271)51 ^ T^r7fl5l ^(245)^1 ^ 3 °1 5U4. #7] S.H.(271)*r #7l 

-#(245)^1 44*11 ^-ofl 5l§fl ^ oicf. ^3g, a o > 71 ^j| lf2 4#^4 

(261)(262)°1 ttiH^S °l^f-<H*l^*l 4^1(210)51 4^1 €44xr ^-f , A J" 
7l ^ ^s^(261)(262)^ ^71 4^51 v] xpj 7fl S.H.(271) (272)#5l 9] ^ 
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#^*Rr ^^-S. ^1€ ^ SM. A oM 3.H.(271)#S] t£^o\] xl^cfl 
(281)^1^ <a^(281a)7> ^cf. #7l <a^(281aHm ^S.H.(280)7> 

^^(281b)2|- ^(291)^1 ^^1 $1^-. A o V 7l ^5.51(290)^ 

<144> ^Y^^ 51 6^1^r A o V 7l*!r ^12^^1^011 ^7l(200)# 7>7l^ ^^7l7]- 

5lX|£]t>l 51 6°fl ^^3:7] ^ §>a4 3a vflx] 3c°lH *\t£7]Q 2 

*M -^^-^ M-^^l ^^.S. ^l^^^l^. £ 6<M*r *> 

^71 7]- ^l^Hfl# Ji^^Jl §114. 

<145> 51 6^1 51^ ^ £ ^H^fl ^ ^7l«fl &<>H, ^7}o] ^ 

2^ 5.51(25H1~ ^S^(290)7> 5^(170) AS.^1 <?i^£]jl, 4 v 7l T^^JEL 
(290)^r 2^-71(200)^ ^1^1^(281)^1 , A o V 7l 2*}- 

3.H(25)fe -S-71 71X1^(281)^1 ^ofl S|) ^« 0 >^o.3L 311^- ^^J- 711 

¥^M: ^«l-7fl ^-71 7lxltfl(281)^ 7l-^7}(240)^l ^sqoH 7}^} 

(240)3] ^« 0 >^ ^^^1 n^-Bl- ^1^ o.jl, #71 ^ 2*]- 5.51(25)^ <g 

^"71 xl^cfl (281)^1 «a^^-(281a)^l ^(291)^.5.^1 
<146> 51 7a ifl*l 51 7cH^r Ir^^l x-fl2^^HHl Sltt 2^7l(200)sl 

°1 ^1-^^-S 51Al£]o^ ^rf. 2^-71(200)71- 51 6^1 ^>^:7H1 ^-g-^ ?ASLS. 

<147> 51 7a^r 7>^7,>(240)7> 51^ 31 ^r, *lllifl,^# Ji2 ^ 7^(251,25 
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2)fAS ^tfl*V o]^^ #Efl# Ji^cf. tr}-5^, x]xlcfl (281)51 ^ tfltb 

^S-(290, 5^1 ^)-& ^7]^ ^l^Efl# -fj-x] §1-711 

^cf. ^^^(220,230)^1 x}S^<a] Hj-^ 5l-#a(ml)^.S-, ;*fl2vfl,^# 

i2 (255,256)^ x^^^ Sj-#S(m2), n^Jl *fl l^H , ^ ^ 

^W-] (251,252)^1 7>^<3] tg-tg^ S)-#S(m3)5. S^l^M citf. ^ 
(240)7}- o]^o] ^7)7} n^n^r #71 7^7}(240)^1 

S<H (241)^1 ^7} ^51^1 ^ 7 1~§^K 240)3] xfll xfl ^(24 

2)^ ^>7l ifl, ^xp-j (220,230)^1- ^lifl,^^ jiS (251,252)°1H 

^1 ^(242)^1 ^1^1 ^1^1,^1^ ^W-l (251,252)^5. ^1-f^ A o v 

7] ^llfl,5l^ ^.2: (251,252)51 Xj-TlH *1*1; ^(X>^)^ #7l X-fl 1 7,}^ x\) 

^(242)<^1 ^.A. °] ^ A o v 7l *fll 7p^l ^(242)^ ^ W^^SL 

3. ^§>7ll 5=M 7>^7>(240)7> ^« xl^O.S o.xl*V ^ $i7ll 

^tl. ttl-BH, ^7]^ ^l^>Bfl# Tfl^iLS -^Xl^- ^ ^711 ^H, ^-71 

7^7} ( 240 )-^r *fll ^^r^ 261 HI 2] Sfl ^1^ ^r^M ^§>ji 

2j|lifl f <q^ ^W-l (251,252)^1 ^1 "St xfll ^^^(261)^1 7>*1 

^iL^o| ig^^. o]=^ xl^oHA-] ^xl§l-7ll &t±. 

<148> ^ 711 °l A o Vo l ^^7lf 7fl^-Al 7 l 7 l ^ *H S<H (241) °H #-ff- 

71- qi,51^ <g ^7^(220,230) A>6]oflA-l IH^Kr ^Hr'as.iq- 

3.<U(241)<$ iH^Rr ^^SL^ ^T^HlAi ^^(^wj-^ ^)ol ^-g-S>7ll 
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^(251,252)^ 2]^ *]} n ^(242)# -i^M^Rr 

<H9> 7^^(240)71- £ 7b^l 5.^1 vfl^^LTll ^l^, (241)^1 2]-g-^> 

^ ^^sj- 7^^(240)71- ^l^Rr ^^6fl ^« 0 >%> c] *\}lx}s§z\] ^ 

(242) ^ flS. ^"71 ir €^1 7>^-^>(240)^ °>2flS Tfl^iLS 

^711 °H°fl*r ^I27p^l ^(243)^1 ^I2ifl,^# iL2 <3^H 

(255,256)^J5-S ^l^^H tfl,^ ^^7^(220,230)^1- *U2^,3# i2 ^ 

(255,256)^*1 iH^Hr 7>^£l ^JL^ Sj-Tfl^th tc)-^ , *(| 

2^,^^ iLS ^^7}^(255,256)^1 *fl2 7>^ ^(243)^: o>2fl^o_5. ^0^7^ 
^o] ^*mO-S- 717} 7 >^7>(240)^r ^efl^o.^ ^ ^ ^ «>o} 7Hr€*}. o]ufl 
7} S^7l(200)7> 7H> e tfl^ ^1^. ^F^M, °1 *fl# *}^7]$1 

*\ 7>^ti>y}-e3( £ 6 oll7-l ji y§ 5i|^(14)oll tfl*j-§>^ y 0 v ^o_S. 4^ ^^(24)# 

<150> O]^- ^-o] j 7 ^7}(240)Sl ^f£7> Tfl^H #7K1-^A] £ 7bofl £Al^ 7^ 

* ^lM-Tll s<g (241)<^1 ^sl^ ^^Ml nei^, ^>7l 71- 

^7K240)^r ^>7l ^12^,^1^ i!2 ^t^H (255,256)°! ^27p^l % 

(243) # °}5fl^LsL ^^71^ ^1 ^§H*i^> 

<151> 7^7} (240) 71- 51 7c^l 41^1^1 q^j£_7ll ^12^H,^# 
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(255,256)^ *I|2*1->M ^(243)^ ^l^ y o V ^^ ^<H^7ll 

^r, 7>^>(240)5] *||2*1->M ^(243)^1 *\}2^,$\& JiS «8^-*H4 (255,256)5] ^ 

tgo] ^^§>7ll 5=M 7>^^(240)# ^1^§>711 °1 ^l^^l^i^r ^7]^ ^ ofl 

*1*r °H 7fl^*M ^jg.^ ^-Eflols.s. ^l^^o] 3.^ 7>^*K 240)5] 

y>c](210)^l ^ ^1 iH^l ^> 717112] <?>^5l-# 

^ ^711 nfxl^, ^Ho.3L 7 >^7K240)fe 6m/s ^H>5] nfl-f ^ 

o]^^>s.S 7>^^>(240)7> ^2^,5]^ iL2: ^ ^*H4 (255 , 256)# ^1M-^ 4^(21 
0)«*fl #M ^3]7> °1 Tj^-, ^12^^^(262)^11 5] §11 7>^7]-(240)7l- ^ 

<152> 7>^7}(240)7]- 0>E]]^O_S. ^1^§>^ ¥^ ^HH^, #7] ^2 

^^^(262)2}- *fl2^,5]^ ^W-j (255,256)^11 5] §11 7^7>(240)# ^1^ 
tiVtfltg-^o.S. ^<H*fl*r ^1 ^12^,5]^ 12 ^^7}^] (255,256)^1 5]sfl ^27p^] 

^(230)^: Jit} 3.711 n>^o]c]-. 

<153> 3.S]^, £ 7d°H ^c] j 7>^7K240)^r ^-7} ^12^-^^^(262)5] 

^Hl^Ml 5]§fl ^S. #5}7>7ll 7>^7>(240)^ ^"71 ^}2^^ 

(262)2] ^12^,5]^ (255,256)^11 5) ^]2*P^1 ^(230)5] 

*^°1 °l^Rr *l3H*l ^^1^711 €1=1-. °H7]- ^715] 711 ^o] ^j-^ 

<I54> ^JfM 51 8a vfl^l 51 llb^lfe £ ^ 5] ^^H^fl u^s xjxp-] 2:^-7] 
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(200)1- ^-g-*> Tj-f <5] Al^eflo]^ ^ 51*1 

<I55> 51 8a m 2 8b^r £ ^ ^ *fl2^1 ofl ofl tc^s 2*}-7HH ^1,2 ^H^l ^ 

(242,242)^ 12 ^ (251 , 252) (255 , 256) ^t^H (220, 230) 1 ?]- 

* 7>^ 7>^x>(240)# ^I^tI^ ^ ^^H3# l^W. 31^r*H 
#7>§Mn> 7 ]-^xK240)# ^l^^l?l^r ^ 2lHl^ ^7}*}^7\ ^o}^_ 
Cf. n&m-, ^71^ 7>2«];#^ o] 7]9\ ^M-^r ^1 ^ ^1 ^| ^|tfl7> 

^cf. iq-BH, ^1,2 ^(242,242)^}- 12 (251, 252) (255, 256) °1 & 

2^-71 3L^ 2~5L<&-%-°.3, A>-g-S}7l ofl S^S] «H^^" 0 1 Sl^T 
<156> ^2^ 2 9a ^ 2 9b°ll^r 2:3-71 7> afll,2 ^(242,242)4- 12 ^ 

(251, 252) (255, 256)4- 7>^nflS] tg^ ^^.^o. ^ 
^(220,230)^1 ^,^Efl^l cg^xH (251, 252) (255, 256)^: -i^h^L, 2<H(24 

1)31 ^,o]-e)Hl ^1,2^^1 ^(242,243)^ ^-f^l ^H3* 1^^. °H 

°Htt 2 8a ^ 51 8b^l^i 7l-^7>( 240)^1 °1^1 u^e} ^ o] #^2^ ^7}- Sfl^^l 

<157> 51 9a*IM, AfzV^ £^E S nEflH7> ^>^7l ^ 7>2 1^ 

o]Bl ^^)^r M-Bl-^31, ^>#51# <^^€ ^Hfi27l- 4 V 7l ^K^l^l 7>2 

olyjji ^^-Sl-ir 2^-71^1 ^ ^ (Net force)^ M-Bj-^cf. ^ 3^7H 

X\ ^S§>^ ^7}^ol 71-2 til^^luf 7lo>n>ol 7]-^7}^ ^27}- t^l ^ 
o]s^ ^7}^ g>A| 2 8a ^ 2 8b°1H ^ ?t 4^ ^<*1 7^x}^ 6]^ ^7} 
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¥ S7l y-j-^sj-cfyl- ^^A^ t±X\ ^o] #7V*Rr ^ ^ $1 

*l^r ^1^6] 7l~§-*l-<>|| P]^l^ ^o] 7^ ^^fl^^l 7>^X>5] 

#5^r gal o.5L #7]- §1-711 

<i58> £ 9a°TH, 'K^^r'^H^ ^^}^<^1 ^l*b ^°1 7>i jit} ^>fl q-.fi. 

Tfl^q-. olBflofl^ 7>^7>^1 ^^°1 n fl-T- €■ ^Efl°lS-S., 51 9b^l '^fl' 

neflH^l- ^-o], 7>^7l-5l 4p5L7l- ^o] #oi§xl a^s] 4p5L# ^ 

ojcf. ofl^tfl, ^71*1 H>^^ ^^^7^1^ ^ 7>i tiV^^^l ^ S^7l5l 
^T-}^ t2_q- 3.^1 ^711 §>ir ^^l^l 1 ?!, 7>i 3^*1^ >fl 

<159> <^X|<^13> 

<160> ^S.^ £ 10a ^ £ lOb^ll^r ^^1 ^13^HH 2 ^ 7 ] 

(300)71- 3E.a]5|o1 &q.. ^13^HH S^}-7l(300)^r ^12^^HH1 S^7l 

7> §>q-si t.>cl (3l0)oll q^^^Hfe 4711) *3*1€ M°iq-. «r, 7H^1S °1 
s^^i s^o} t"l-tl(310) ^t\^-o\] q-^7flsl (300a, 300b, 300c, 300d)7l- >£*1^ 

^cf. A o v 7l zj-zj-s] ^^a.(3oo a ,300b,300c,300d)^r, z\]2^*}°\}2) 
Q ^°^}7\), ifl.-S^ ^W-l (220,230), xfl 1 , 2 7p^l 7>xl^ 7 >^ 

7>(240), 2ifl, ^1# (251, 252) (255, 256), ne|jL ^1,2 £HH^ 

(261,262)^: ^«1W. #7] 7^7K240)^ir AA SJEL 
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(271X272)^1 <&^S\5L, ^71 ^^7fl^ 5.H.(271)(272) *l*ltfl 
(321)(322)ofl ^ *l*ltfl (321)^1^ *Kb7H <£^S\7] W 

^-(321a)7> ^T-wl^cf. a. t^o] ^3^^i^o]l o]*V S3]-7l(300)ir, 

51 ^ -g-^ ^7H1 S^7l^l 7fl^# ^7fAl7lir ^-f^l yl-a-^l^b ^ofl 

<i6i> *fll ^13^^HH1 ^ S^7l ^ ^-g-tt *Kb7H 

^1H *r SU^. ^ ^1°^ 2^71 ^W-12] 7>^^£^ S^^l 

^1 2^51 4 A -lf °1-S-^: ^-f *>^r ^^71- Tl^lTll £H W ^r£f 7>xl 

711 

<i62> E = 1/2(BH) 

<I63> ^ ^ ^^r H><q- ^-o], 6\)^X\^ 7>^^H^ ^ofl tilBjl^^j 

51S.S 3Bll^eKT)Sl ^Hr^S.* 7}*]±r 3,^_5L xf^f ^-g-^; lBfl^CT)^ 
7}^JE# ^l_lfe ^tiV ^^xHofl tl)^ ^ ^tr^ 3 yfl 7 > SlJl, ^i^i- 9^71- 
^rf. tt|-BH, o]nfl ^ ^ xJssJHf 7>Sll^7ll S| ^ ^ 9^7} 7]t]t\) & 

* *r $1*1. °1^^ <iM s*lsi ^msLS. « ^-g-§H n iL-%-~$r 

feU $1^. ^Hl 1^1 nq-s ^^-71*1 ^-f^ig t^xI 

cfl^l^- ^-f n ^ ^ $X^. =i^, ^Hl 3^1 ^^71*1 ^-f 



70-36 



Til € ^^H^ iL2 ^*H4^ 2-¥ *H4^ 3-M*r 

^-^17> ^^§>7il xp-]s] H^^H^- ^°1 il 

511- M-e^x]^, *tM9€ *}?H^ S^lS. ^(Meissner effect HI 3*11 

A) TQr^Q AAA ^ ^*H4* ^-n ^A ^ &5Mr «M ^ A 

^n)7} S*iSL X>^3f ^tiV ^fXp^oj ^Tfl^-^l 3*1^ ufl €• ^SLS. A^ *r 
<164> °l-SHM*r ^ 5LT£d\] 5LX\& ¥r ^3 ^^^^] ^AH^ ^Ml^l 

3q^o_M-, o]^ sj-q-o} oflAiofl l;azf^ ^o]^, a. ^^wi^yf ojofl 

°1H 7>^l 7H1 3*11 ^ ^ A^ ^A 

7} 7}^ 7A°]*\, ^ ^ *W ^^Hl^r ^ 

^3H1 A^ A°)A. 

<165> o]Aj- H|.cq. ^-ol, ^ofl tq-s 2 *)- 7 ]^ ^^Aiofl <3}^ x}7il^- 

^^£^1 3^ ^^^Ml 3«ti 7>^7># ^Al7lir 7M, ^ 

<166> ^- ^3 ^7H1 $1°!^, 3. ^jjzj. uuj.^ ^ ^xj-o] 
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1^*8- 1] 

*Hd*fl5. o]SjLo]X\u], ^7] ^Aj°- o]^o] a o > 71 ^o.^.^ ^ 

ZI-ZV A o > 7 l q^o] A 0 > 7 1 ^^oH A^ 

*H ^1^ -S^HJ; 
711 ii*l5l^r s<H; ^ 

Sfl Aj- 7 ) ^ ^^j.^ ^ AVoloflAi ^« 0 V%1=O.S. 31 A] ti]A> 

7>^A># X^Rr ?ASr ^^SLS- . 
2] 

oflAi Sr^SLS. ^ 7 >^s>7ll €^lsl^ 7}^; ^ 

A J-7l ifl^ ifl^ofl ^o^o] 7>^§l-7ll ^§*l^ ^Hl n^l <a^7> Aj- 
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3] 

I^T 1 * 5] 

7pj^S 

^H^l^ a o > 7] ^Aj°- oWo] Ao>7] ^mo.^.^ ^ 

ZI-ZV Aj- 7 ] ifl^ ^^ozj- a o > 71 ^^ofl ^§>o^ A^ ^ o. o. x] 

*M ^^4; 

^7} 3.<U<=>] 3L<5] ^Y^l ^l^H, ^71 ja«H #^-7> ^5]^ ^-f 
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13^8" 6] 
7] 

^71 s^l i§*lsM, A oM vfl^ c^^.^^ ^^xH A>ol 

oflAi ^« 0 >%>0^ 3}^] 7>^§>7ll €^1^1^ 7}^; ^ 

^7] lfl:f-3| ifl^ofl 3}^ol^cl 71-^^711 ^1SH, zlQ <a^7\ ^7) 7} 

^*°11 3L51 E^^} 4 V 7l sL^l ^^^H, ^>7l 

7>^$oll ^Sfl ^^5. 3}^ °1^*H A o V 7l S3}- SEf ^Al^l^r °W 
^ X^Rr ?A^r ^3jO_S ^ ^71. 

70-41 



[^■tf 8] 

^15%H1 9.1°]*}, 

Til*] Iff -frJE^Kr ^1,2^Y^T# ^ ^J^S §f^r ^7]. 

9] 

A o V 7l 7]-^X>^ 7 fl^- tg-tg: o]^ ^Pl7> X]^ ^-«-ofl ^ *§^# 

10] 

71. 

11] 

S 2j^d 7>^s->7ll ^l^M, 570^1 ^^7> ^£l^r 7j -f s$ 7 ] ^ 
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¥§Rr 7>^^># JE^Rr ^ ^8-2-5. ^ #7R1 2^71 . 
12] 

13] 

23)-7l. 

14] 
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rs^a- is] 

I^T 1 * 16] 

13^*8" 17] 
I^T** 18] 

13^8- 19] 
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20] 

7fl^l «l*Md*H £H5| ^°\)~ ^^cfl <a^5]7l ^l^ltfl7> ^sqif 

IttVr 21] 

Vfl Jfofl <g ^ O] ^ tf| 7> ^ ^ Si ^ ^ ^ O} ; 

¥*Rr 7>^7>; ^ 

^71 7}^7H1 ^ 3}^ £^*}-<*| ¥^ 7fl^ ^^J§>71 

°i , A J"7l 7^XH1 <a^5l^r S3)- SHf S^Hr §>^r ^ 

71. 
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rs^g- 22] 

. 

23] 

*I122^1 9X°]*\, 

^1 §>^r x>^7l . 

1^*0- 24] 

€«T*§^ 3^ 7>7^ 4>7l ifl^ ^^xHaZj- ifl^ ^^X}^| A}o]6\] ^« 0 >^0_ 
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¥*Kr 7>^7>; 

A J-7l T^flS] 7F^XH1 <g^5]^ ^7fl^l SH; ^ 

^-7} A^A^ *>M-S <S^*Rr ^l^tfl# S^Kr ^ ^ 

13^*8" 25] 

^-71 ifl.iq^ <$^-x}q*\ <$t£*6\)^ yyyy %^%s>\ *j|iifl f <q^ ^ ^7} 

A^n hl^a 

7^7}^ 274-71 . 

13^* 26] 
13^8" 27] 

7p^lS <>1^7j §>M-^ H>r] ifl^-ofl ^7flS] ?i7p-i 2*Hf7> -M^£]J1, 

aj-71 tH^fls] 244^ AA, 
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'M^o.s H^m^ ^SLsL €«r^3 141 # <3^-*f 

^«r^S] s«a^r 7>^ #7l i4l # <3^H^- *fl^ A >°H1 ^ y 4"^o. 

^r^ofl ^isfl #7l i41 # ^t^HJ^ ^ ^HHl^l ^-^sls. £ 

#71 ^7flSl 7^XH1 -S^Sl^r ^^fl^ sLE-J ^ 
#71 Cf^7flSl S=Sl tH 3 ^ §>14-S. ^^Kr *l*ltfl# £^-§H, 
#71 Cf^ZllSl 7>^7>ofl o] S fl ^ 7 fl^- 
§>7l ^§>^ ; #71 Xlxltflofl ^TlE}^ ^<?4 ^4 SJEL# S^Kr ^ ^8-2.5. 
^^71 . 

[3^8- 28] 

^127%H1 XH^I, 

•#71 i4l, ^ ^^HMlfe ^ *flH4l,^# JiS ^^7} 

^ ^12141,^^ M-2: ^^7^0] ^^JI, 

7p^i yfl^sio] #71 1^1 sna ^ns- 

^>^7l . 
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rs^a- 29] 
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